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invention concerns a method of cutting non-metallic 
materials using thermoelastic stresses. It involves heating the 
line using, for example, a laser beam whose power density 
distribution at the material surface in the cross section across 
the beam centre diminishes from the periphery of the beam to 
the centre, the beam shape at the material surface substantially 
matching the cutting contour. The proposed device according to 
one of the variants comprises a laser (9), an optical focussing 
system (10) containing an axicon (26) and a focussing objective 
(12), a coolant supply mechanism (16), a mechanism (20) for 
making the cut, means (22) for the relative displacement of the 
material (14) being cut, and means (27) for supplying additional 
heat to the material. The principal functional units and 
mechanisms are controlled by a control system (25) using a 
specific algorithm. 
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Cnoco6 peaKH HeMexa^ecKHx MaxepHa,™ new BosaeftcxBHeM 
repMoynpyrnx eanp^eHHH aa^aerc, b tom, wo narpes nJZ 
ocynjec™aK>x, nanpHMep jiaaepnuM nywoM, hmciouihm Ha nosepxHocxH 
MarepH^a b nonepe^OM ceieHHH, npoxo^eM „epe 3 Uemp nyqKa ' 
pacnpe^eHHe iviothocth mouwocxh H^eHHs^Ba^nxeH ox nepHc^^x 
ueHxpy ny. K a, „p„ axon <fro P Ma ny^a „a noaepxHocxH MaxepH^a no cynjeexBy 
coBna^aex c kohxvpom pe3KH. 

VCTPOHCTBO no OiXHOMV H3 BapH3HXOB co fl e p5KM x .naaep 9, OnTHt,eCKVIO 

4*OKycHpyioiiiyio chcxcmv 10, co^epxauzvK, bkchkoh 26 h cpoKvcMpv^H 
o6„eKXHB 12, M exaHH3M 16 no*.™ ^arenxa, Mexa H H3M 20 Hakeem,* Haiipeaa 
cpe*cxBo 22 oxHocHxe^BHoro nepeMemem,* P a3 P e3aeMoro Maxepnaaa 14 H 
epeaexso 27 aono/iHHTe^Horo narpeaa MaxepHa^a. Opn 3T om b ycxpoftcxBe 
pea^Hayexc, ynpaB*e„He ochobhbzmh cpyHKnaoH^MH y3 ,aMH h MexaHH3MaMH 
no aaaaHHOMy ajirop H XMy c noMowi.ro cncxeMbi ynpasTieHHa 25. 
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CnOCOB PE3KH HEMETAJIJIHHECKHX MATEPHAJIOB H 
yCTPOHCTBO JUIH ErO QCyiUECTBJIEHHH 

./ ■ • ■ . • • 

OojiaCTb TeXHHKH 

5 H3o6peTeHne othochtca k cnoco6aM o6pa6bTKn MaTepnajioB.B qacTHocTM. 

k cnpcooy pe3KM HeMeTa-n-imiecKHx MaTepwa/ioB. npeHMymecTBeHHo creKJia, 
KBapaa, xepaMHXH m ycTpoficTBy una ero ocymecTB.ieHHfl, H3o6peTeHne MOxeT 

6bITb HCnO-1b30BaHO JU19 BWCOKOTOMHOM pe3KH KaK .IHCTOBblX HeMeTajUIHWeCKHX 

MaTepnajioB, xax h usaemR, HMCioiitHx (popMy re* BpameHHa, H anpHMep, 
10 CTeioiaHHbix Tpy6oK. 

IlpeaiiiecTByiomHH ypoBeHb tcxhhkh 
CywecTBveT 6ojibmoe Ktvumecreo caMbix paanHMHux ciioco6ob pe3KH 
HeMeTafLiHMecKnx MaxepHajioB: TepMHuecxaa mm oraeBafl pe3xa, MexaromecKoe 
15 CKpaiidHpoBaHHe c noMouibio aJiMaaHoro hjih TBepaocnjiaBHoro HHcrpyMeirra, 
pe3xa c noMouibio a6pa3HBHoro HHcrpyMeirra, a xaxxe paaKHiHbie pa3HOBHflHocm 
'■ Jia3epHoii pe3KH. B xaxaoM oiyqae peniae-rca onpeaejieHHaa TexHHHecxaa 3aflaia, 
h o6ecneMHBaioTCH Heo6xo«HMbie Tpe6oBaHHa x npoH3BOflH T ejibHOCTH, Kavecrey h 

• TOTOOCTH pe3KU. 

20 B paae cnyiaeB jms jiocth )xe h h h bwcokhx Tpe6oBaHHii k tomhocth h 

KatiecTBy o6pa6oxaHHbix xpcmox npH6eraiOT k npeaBapHTe^bHoii peaxe c 
nocjienytoweii MexaHHMecxdii aoBOHKoii kpomok. 3to npHBoairr k bucokoh 

TpVflOeMKOCTH H. K3K CJICIlCTBHe, BblCOKOH Ce6eCTO H MOCTH DOJIVMaeMblX H3fl<yiHH. 

noOTOMy noHCK h pa3pa6oTxa hobwx acptpek-raBHbix cnoco6oB pe3xn 
25 HeMerajwHMecKiix MaTepHajioB h yctpOMCTB, pea.in3VK>mHx 3th HOBue cnoco6bi 
pe3KM, aBJiaeTca axTyajibHOH 3aaaqeM. 
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HaaecxeH cnoco6 pe 3 XH c TC x*hhhb,x rpyoox, Bwfcmawnorfl HaHeceHHe 
Haapeaa no .„„„„ p e3 a, noowme* narpea „h„„ h peaa JI aae P H WM ny-ncoM 
hph naxex xp y 6ox apananox nepe* ,a 3 e P H W M ,e™ M ny^T c 

oziHOBpeMeHHbiM nepeMemeHHeM b^b H ert>, a noce Harpeaa „hhhk> peaa 
5 oxaaxaaiox ( A.C. CCCP N 857025). P - 

3tot cnoco6 noaaojisrex nojrywB yaoiuiexBopHx^BHBie peav^™ mm ' 
peaKH TOHKocreHHbix xpy6ox Ma,o ro ^expa na cxex^ c L^LT 
~oro xepMH^ecKon, pacmHpeHH, cs^e 50xmW OaHaxV oh Z T 
npHxx,^ npn peaxe xpy6ox hs xepMocxoHxoro cxex,a h hc mo.ct oSecne™* 
10 bbkoxoxo Ka.ecTaa peaKH .hcxobbhc MaxepnaJiOB. 3 T0 canaano c tcm, ™Z 
B^Te™; ne ^ mxhvxomv ko^ucbomv xoaxypy „p„ MHOroKpa J M 

BpanreHHH nepe* ^aaep^M jieifromibiM nyuxoM nponcxo^r nocxeneHHoe 
ya^eHHe TepMOHanp a3K eHHH, a „p„ noc^vBouxeM o^eHHH „„hhh peaa 
npoKcxoaur o6pa30BaHHe ckbo 3 hoh paa^Knne* rpenn™ ~ "Je" 
15Ko,BueBOMy xoHxypy. HpHMeneHHe raK o« cxe MbI peaxn Mfl LZx 
MarepHa^oa He«e^ e coo6 P a3Ho h TpyiiHO pea^HaveMo. 

HaBecreH raxxce cnoco6 peaxn HeMexa^HMecxHx MaxepHaaoB 
BKJiioMaiomHM narpea „„„„„ pe3 a _* M , „ a „p HM ep, .aaepH 
*oxa*Bnoe ox™„e y^acxxa oo^hh* c oomo^ xJLJTZ 
20 OTHocHTejiBHOM nepeMemeHHH vwacxxa o6^vu e „ HS! „ P 
(PCT/GB93/00699). * ' ^ xjiaaareexa 

HeMeraJ^L CnOC ° 6 >CT He,WIOXO " P 63 ^™- "PH npHMo^HHefiHofi peaxe 
HeMera^HHecxHx jmcroaux Ma T epHa*oa, „o «e Moxcer o6ecne™x b biJLx, 

25 :™ ~ ~ pc3kh no — — — k p ~ 

25 yKa3aHHbm cnocod HMeer hh3kvk> cxa6H„ b Hocx b npouecca peaxi, „p„ bbkoxhx 
aHa^eHHflx iwoxhocth moiuhocth H3/iy W HH» „ bucokhx cxopocxax peaxH 

° CM3aH ° C TCM « «PH Hcno^aoBaHHH ^3e P Horo nynxa 

~hTT CC,,eHHfl C rayCC ° BUM ™OXHOCXH MonjoCXH 

30 ZnZ ° CyUieC ™ aeTC5! B - eHb 3o„e c peaxHM y B e,H.e„He M 

30 xeMnepaxypB, ox „ep„<pe P H„ K nenxpy. FWhhtb ycroA^ npouecc 
xepMopacxaaBiaaHMs, npn bb,coxhx aHaueHHax ckopocth, a ^obbt^bho h 
ruiOTHoc™ moiuhocth «ipe3B Hq aH„o o,oacHo, rax xax Harpea MaxepH^a aaMacrv^ 
conpoao^aercs, neperpeaoM ero b ueHrpa-iBHOH ^acrn y^acxKa oe.rvMeHHa 'to 

_ ecxB npeBBmieHHeM xeMnepaxypB, paaM^eHH,, MaTepHa.na, mto He^onicxHMO 'iu.a 

35 no^yqeHHs Bbicoxoro xaiecTBa pe 3 xH. 

KpoMe xoro, npn Hcnoji b3 oBa hhh yxaaaHHoro cnoco6a peaxn 
HeMex^HMecxHx MaxepHavioa no aaMKHyxoMv kphbo^hhchhomv kohxv P v 
xa^ecxao peaxn „ 3 ^hh HHaxoe. Kax Haaecxno, npn peaxe no Kpnao^HHeHHOMy 
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KOirrypy, coiyiacHo yica3aHHOMy H3o6pCTenHK>, sjuimrmecKHVi nyqoic hojdkch 

6hm> OpHCHTHpOBBH IIO KBCaTeJIbHOH B JII060H TOMKe KpHBOJIHHeHHOro KOHTypa. 
■ -■ . • OAHaKO 3TO npHBOflHT K VlHHpeHHIO KpHBOJIHHeHHblX y^aCTKOB o6jIVWeHHfl H 

HapymeHHio cmmmctphh TeMnepaTypHbix nanePi oraocHTejibHo jihhhh pe3a, rto 
- 5 pe3KO yxyjunaeT KaqecrBO pc3KH. Bo3Hhkbk)t cepbe3Hhie Tpyzraoc™ h npH 
3aMMxaHHH pa3aejiHiomeH TpemHHu b cny^ae pe3KM H3aejiHH c 3a mk hvtwm 

KpHBOJIHHCHHbLM KOHTypOM. 

H3BecTHo Taxace vctpohctbo juia pC3KH HeMeTajuiH^ecKHx MaTcpHajiOB, 
coaepxcamee .na3ep, Ha oiromecxoH och KOTOporo ycraHOBjieHa c bosmokhoctbio 
10 npeMemeHHfl buoab Hee onTHHeacaa <|)OKycHpyK>inasi cHcreMa, cfiopMHpyiomasi 
Jia3epHwfi ajuiHrnnMecKHH nyqoK Ha itobcpxhocth MaTepnana, a b6*H3h y^acnca 
o6jiy^eHHfl MaTepnana Meacay onTHHecKofi cfroKvcnpyiomeH cmctcmoh h 
) MaTepnaaoM yctaHOBJieH c B03M0HCH0CTbK> nepeMemeHna OTHocHTejibHO yqacnca 

MaTepHajia MCxaHH3M ncnawH xjiajiareHTa b 3ohv pe3Kii, npn otom 
15 ycTpoHCTBQ coaepacHT cpejicTBo 4)HKcauHK pa3pe3aeMoro MaTepnajia h cpeacTBo 
OTHocHTeJibHoro nepeMemeHMsi MaTepnaaa h Jia3epHoro nymca h xjianareHTa (A.C. 
CCCP 1231813). 

B flaHHOM ycTpOHCTBe b KaqecTBe cpe^crBa oTHocHTejibHoro nepeMemeHHs 
MaTepnana, o6ecneMHBaiomero no-nyneHHe ^eraneif c KpHBOJiHHOHHbiM kohtvpom 

20 pe3KH, Hcno^b30BaH KoopOTHaTHWH cmn c nepeMemeHMeM no Koop^HHaraM X h 
Y, a TaKJKe noBopoTHbiM cran, o6ecneqHsaiomHM yrviosoe nepeMeuxeHHe no 
icoop^HHaTe x • Pe3xa ocymecrBasieTcsi npH nepeMemeHHH MaTepnana nepea 
Henon b h )*ch hi m jia3epHWM sjuiraTHMecKHM nyqKOM, HarpesaioiuHM y3Kyio 3ohv no 
jihhhh pe3a, nooie no^aqn b 3ohv Harpesa qepe3 4>opcyHKy B03ayuiHo-B0flHH0H 

25 CMecH, 5iBjiaK)ineiicH 34xf>eKTHBHWM xjiajiareHTOM. 

ycrpoHCTBO o6ecneHHBaeT npH mojihhchhv to pe3Ky anacraH no 
koopnHHaTaM X h Y. Ha^ajio pc3KH ocymecTBjijuoT Kaxmbifi pa3 c Kpa* 
lUiacniHbi, Ha kpoMKe KOTopofi Bceraa HaxoflHTca AocraTo*iHoe KOJiHtiecrBo 
ocaa6jieHHwx Mecr c MHKpofle<J>eKTaMH, hsjihioiuhmhcji KonucHTpaTOpaMH 

30 HanpsraeeHHH, ot kotopmx h nponcxojiHT o6pa30BaHne pa3/ie/[5iioineH TpemHHH b 
npouecce pe3KH. 

Ozraaico WHHoe vctpohctbo He moxcct o6ecne*iHTb swcoKoro KaHecraa 
pe3KH npn nojry^eHHH 3aMKHVToro KpHBOJiKHeifHoro KOHTypa pe3KH. 3to CBsraaHo 
c OTc\TctBHeM Ae4>eicTOB Ha nosepxHOCTM MaTepHajia no jihhhh pe3a, KOTopne 
35 Moron 6bi cjiy^cHTb HaqanoM 3apo3KfleHHH h pa3BHTwa TpeuiHHbi. KpoMe Toro, 
onncaHHoe vctpohctbo hc34x}>ckthbho npH pe3Ke jihctobwx MaTepnanoB 
to^iuhhoh cBuuie 2 mm, tsk Kax o6pa30BaHwe pa3Aejiaiomefi TpemHHH 
npoHcxoflHT c HH3Koii CKopocTbK), a ee rjiy6HHbi HeaocraTOHHo no/ivneHHsi 
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KaiecraeHHoro paajjejiemis. 



PaCKpMTHe H306peTeHH« 



5 dc3kh H LZ° By HaCTOflmer0 ^perem* no^oxeHa 3a M <,a coaaar,, cnoco6 
5 pc3KH HeMeTajuraqecKHX Ma-repiianoB h vcmnfir™ n „„ cnocoo 

kotopux aa c«r HaMeneHH, yL>BH~ LIZ IT ^ B 
rax*e 3a ever npHMene^ « ! TT ^epHoro ny^xa, a 

3-fleMeHTOB „ CHC^rZZeH C1POHOTe CnCU ™ X KOHCpyx^OHHUX 

chctcmw ynpaaneHHH Hcno^iHHTejibHHMM on raMMH 

-<>._ HafleXHOCTH „ „ P OH3= M ^ MOCT „ „p„ U ^T^^ZT" 

) TOHHOCTH pe3KH. aK}Ke KaHeciua H 



nocra^eHHafl 3a «a<ia peuiaerca TCM , mto b 
HCMera^HMecKHx Marep„a,oB, maiomeM Ha ^ eB " ^° PC3KH 

HanpHMep. J1 a 3 e P H UM „v,kom, ^oxa^noe ox^enHe vwacTKa o6.vZ 
noMOiiibio xjianareuTR nn« yHacTKa o6*yneHHsi c 

15 JWaaareHra. coraacao H3o6perenBK> »»m„ „ Viae™ o6jiyne H H« » 

ny,«a. pacnpaa Ja„e nao™Z ^"aa """""^ — P 

ne P H*epH„ k bchtpv nv™ -ouihocth „3ay,e„„„, v6 M aaK>ma(l or 



nepa,pea MarepHaaa no ™Z Z^^LLTT" —~ — 

pacnpaaeaaHHeM M „ raocra mowho^T „omo PHOro ny,,!a c 

HMeiomHM «a naaepxaoc™ MI JL " ^LZTT"™' DV, " OM - 

KOttrypoM peaiCH. cymecrey coanaaaiomyio c 



MarepHa.a cepnoa^ T pa ™ Z M " —I— 

cosna.a^HM c paanycoM oxpyLocJ. " * P ~' ^ 

n P H peaxe no 3aMx H yTOMy xomypy ue*ecoo6pa 3 HO HaipeB ocvmec™™ 
hvuxom, HMeioiaHM H a noBepxHocru Mare™*** „ ocyiueenyisri, 
35 xornypa. epxHocr« MarepHana, no cywecrBv. <pop M y 3aMXHyroro 



cv meCTB v PHMeHeHHe HarPCBa MaKPmJia ' H-K^ero *opmv no 

cymecxBy co B naaaiomyK> c koh^om peaxn, oSecncMBaer chmm^Lo! 
pacnpeaejieHne TepMovnpvrax Haonfl^eHvii CHMMerpHrooe 

vupyrax HapnaaceHHH. o6ecneyMBaiomee b cboio o«iepejib 
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noBbimeHHe xaMecraa p63KH no xphbojihhchhomv kohtvp>\ a tsk^kc noBbimeHHe 

npOH3BOflHTeJIbHOCTH pC3KH. 

Uejiecoo6pa3HO nepea HauaaoM oxjiaacaeHHa ynacrxa o6/iy^eHHfl 
MarepHajia HaHOCHTb Ha#pe3 Ha noBepxHocrH MaTepnana Ha jihhhh pe3a. 
5 3to o6ecne^KBaeT noBbimeHHe to^ihocth pc3KH, a Taxxce o6;ierqaeT 

ycnoBHe 3aposcneHH5i pasaejiflKHixeii TpemHHM Ha iiobcpxhocth MaTepHajia, ysro 
noBMmaeT Ha^exHOCTb npouecca pe3KH. 

FIocraBjieHHasi 3aflana peinaeTca Taxace tcm. hto b ycTpoHCTBe bjisi pc3KH 
HeMeTajuiHqecKHx MaTcpna/iOB , coaepxcameM hctotohk TeimoBoro H3Jiy<iemfsz, 
10 HanpHMep, Jia3ep, Ha oimraecxoH ocm xoTOporo ycraHOBJieHa c B03MoxcHocTbK) 
nepeMemeHHs Bziojib Hee onnroecxaH c^oicycHpyiomaa cncreMa f <J>opMHpyK>ma5i 
jia3epHbiH ny^oK Ha noBepxHocra MaTepnana, a b6/ih3h ynacrxa o6jiy*ieimsi 
MaTepaajia Meacay ontHHecxow c|)OKycHpyiomefi chctcmoh h MaTepnanoM 
ycTaHOB^eH c B03Mo^cHOCTbK) nepeMemeHHH oTHocnxcnbHo yMacTKa o6jiytjeHH5i 
15 MaTepnana MexaHH3M no^auM x-aaaareHTa b 30hv pe3KM, a Taxace ycrpoHCTBO 
coaepacHT cpejicTBo (J>HxcaiiHH pa3pe3aeMoro MaTepnarca h cpeacTBO 
OTHOCHTe^bHoro nepeMemeHHs MaTepnana, no xpanHeft Mepe, OTHOCHTCJibHo 
xna^areHTa, connacHo H3o6peTeHHio t nocjie^osaTenbHocTb h momcht BK^no^eHHS 
Jia3epa c onTH*iecxoH 4>oxycHpyK>iueii chctcmoh h MCxaHH3M no^a^H x^aaareHxa, 
20 a Taxace Mecro h npoflojracHTejibHOCTb bo3achctbhsi ^a3epHoro ny^xa h MexaHH3Ma 
nofla^H xjiaaareHTa cBsi3aHbi co cpchctbom hx OTHocHTejibHoro nepeMemeHHsi 
tiepe3 CHcreMy ynpasjieHHsi h Bbi6paHbi c yqeTOM MecTa Havana pe3KM npn 
nojiy^eHHH 3ajaaHHoro xomypa pe3XH HeMeTamiH*iecxoro MaTepnana. 

3to o6ecne^HBaer Bbicoxoe xa^ecTBo pe3XH no 3aMKHyroMy 
25 KpnBo^HHeHHOMv xoirrypy 3a ever Tounoro 3apoac/ieHHH h 3aMbixaHHH 
pa3£eJiHK)iiieH TpeniHHbi. 

Uejiecoo6pa3HO, *rro6bi onnniecxasj 4>okv enpy ioma a cncreMa coaepxeana 
onTHHecxHH 3/ieMCHT» HanpHMep, axcnxoH, npeo6pa3yjoinHH nywox jia3epHoro 
H3JiyMeHHH c rayccoBbiM pacnpe^&neHHeM iuiothocth moiuhocth b ny*iox f 
30 hmcioiuhh Ha noBepxHOCTH MaTepnana b nonepeMHOM ceqemiH pacnpeaejieriHe 
njiOTHOCTM moiuhocth, y6wBaiomeH ot nepH<t>epHn k ueHTpy nyMxa. 

Heo6xoflHMO T MTo6bi onTnqecxaa cncreMa coaepxajia oirrHwecxHH 
ajieMeHT, (fopMHpyiomHH Ha noBepxHOCTH MaTepnana jia3epHbm nyqox b cpopMy, 
no cymecTBy cosnaaaiomyio c xohtvpom pe3KH. 
35 npHMeHeHHe Taxnx oimmecKHx sjicmchtob o6ecneMHBaeT no-nvHeHHe 

onroMajibHoro nepepacnpeaejieHHsi iuiothocth mouihocth h3jivmchhsi b ny^xe na 
noBepxHOCTH MaTepnaaa, a Taxxce oirraMH3HpoBaTb vcjiobha Harpeea MaTepnana 
no jik>6qmv KOHTypy pc3KH. 3to o6ecnenHBaeT noBbimeHHe HaAexcHocni h 
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npoH3BoaHTe^bHocTH npouecca h Kaiecrea peaxH 

HaHeceHHV'Zr ^ eCO ° 6pa3HO - v "P°-tbo CHa6. aTb MexaHH3Mo M 

vIILchhhTc ynPa ™ M nOCp ™< CHcreMw ynpa^ „ 
ycra h oB^ie HHUM c bosmo^hoctbk, perv*HpyeMoro bo BpeMeHH „ vcumK) 
5 BosaeHc™ . 3 a,a„Ho fi TO „xe noBepxHoc™ „a TeP Ha,a. „ P a3MezneHH WM ™ 
ormreecxoH (poKycHpywmeii chctcmoh h MaTepnajio m . * 
aCwiarejibHo chctcmv ynpawieHHs coe/mmm, c M eMH „, um , 

^areHxa rax, ™ Bx^enHe onTHwecxon <poxvc„pvK>meH chcTm" 
10 npoH3Bo r c fl np„ coBnajieHHH on^ecxoH och ,a 3 e P Ho ro „v.xa, uo c^Z c 

a BpeMfl BK ™ M — — 

3a fl ep*Ky ,< no OTHoineHwo x MOMemy b^mchmh onT H „ecxoH <poxvcHpvK>meH 
CHcreMbi. onpeae^eMyio cooroouieHHeM: <POxycHpyiomeH 

b/2 + 1 
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v 



me 



b - W HHa ^asepHoro ny^a „a nosepxHoc™ Ma-repHjuia- 
v - cxopocTb OTHocHTewbHoro nepe M emeHH$i; 
I - paccrosHHe ot jia 3 e P Horo nvmra 

Mepe. oa„„ ro K - OTTOm on^aeMoro coothoo^ J 



25 



rae L - juiHHa xoinypa pe3XH; 

t £ BpeMH OAHoro TexHo^iorHHecKoro unxna 
Hcno*b30BaHHe b ycrpoHC^e Mexa H H3Ma ' hshccchhh Hanneaa 

« ;r ~ TO opraHoB h MeHxaHH3Moe yc ~ b — - °™ 

Ha^a peaxH, to ecrb or Mecra HaHeceHHa H a4pe 3 a, no 3 Bo^er ho^htb 
a6co,K,THO bmcokvk) noBTopfleMocTb npouecca p e3 x H ^x cZTx 
npeuHSHOHHbix H3acjma. choxhhx 

35 cwcrvlTZ "J"*™™ * PSfle - VCT P 0 * CTB ° -ono.HHTe.bHo c^arb 

c P «ctbom jms Harpe B a, npn 3tom b xa.ecrBe cpeacraa w » arpcBa MaTepuajta 
MOJKHO HcnojibsoBarb iuiockhh HarpeBare^b H a KOTonoM „», warepHajia 
MaTe pcBare^ib, H a koto P om pasMemeH paapesaeMwfi 

B p Me „v.aeB ue JI ecoo6pa 3 HO b xauecrae cpeacrBa m HaiveBa 
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Maxepiiajia Hcnojib30saTb hctouhmk TeonoBoro HanyieHHa, HanpHMep. Jia3ep, 
ffittppaicpacHyio JiaMny hjih ra30BVK> ropenxy. 

IIpHMeHeHHe TaxHx hctoihhkob Teiuia o6ecneiHBaeT 6o.nee agxpexTHBHbiH 
HarpeB o6icmhmx cjioes MaTepnana h Tpe6yeT MeHbmHx 3«epreTjniecKHX 3aTpaT 
5 ana nporpesa MaTepnana HenocpeflCTBeHHo b 30He pe3KH. 

npeflBapHTWbHbra HarpeB MaxepHajia o6ecneiHBaeT ysejiHieHHe cxopoc-ra 
pe3KH h i7iy6HHu pa3fle^fliomeH TpemHHbi. npeflBapHTenbHbiH HarpeB oco6chho 
uejiecoo6pa3eH npH pe3Ke MaTepaaaoB To^mHHoii CBwiue 2 mm. 

TaKMM o6pa30M, 3a c^ct onTHMH3auHH vcjiobhh HarpeBa h napaMerpoB 
10 nytixa, a Taxace 6jiaroaapa npHMeHeHHio b ycipoficrae onHcaHHbix 
KOHcrpyKTHBHbix 3Jie M eHTOB, BXJiioMaa ynpaBJieHHe (pvHxuHOHa^ibHbiMH opraHaMH 
ycTpOHCTBa , tiepes chctcmv ynpaBJieHHa aocTHrae-rca noBbiiueHHe HaaeacHocrH h 
npoH3BOOTTejibHocTH npouecca, a Taxxe xaqecTBa h tomhoctm pe3xn 

15 JlyqniHH BapnaHT ocymecTBJieHHfl H3o6peTeHna 

B flaabHeiiuieM H3o6peTeHHe noacHaerca Ha npHMepe Bbino./iHeHHa co 
ccbuixaMH Ha npujiaraeMbie qepTexn, Ha xoTopbix: 

<pHr. 1 H3o6pa«aeT rpacpHiecxyio 3aBHCHMocrb pacnpeflenemia 
xeMnepaTypu Harpeaa noBepxHOCTH MaTepnana jiaaepHbiM ny*ixoM, HMeiomHM b 
20 nonepenHOM ceqemiH, npoxoflameM nepes ueirrp nyqxa. pacnpeawieSHe 
iuiOTHOCTH moihhocth Hanyqema, y6biBaioiueH ot ne P H(pepHH k Keirrpy nynxa; 

*ht.2 - cxeMy pesxH no kphbo/imhchhomv xoHTypy iry^xoM, HMeiomHM 
Ha noBepxHOCTH MaTepna/ia (popMy, coBnanaiomyio no cyniecray c xomypoM 
pe3KH; 

25 <p H r.3 - cxeMy pe3xn no oxpvhchocth b cootbctctbhh co choco6om - 

npoTOTH n OM (1) h b cooTBeTCTBHH c npezwaraeMbiM H3o6peTeHHeM <I1); 

<Phf.4 - ycTpoHcrao ana pe3XH HeMeTaJuiHHecxHx MaTepHanoB, connacHO 
H3o6peTeHHio; 

<pHr.5 - CXeMV pe3XH no 3aMXHVTOMy XPHBOJIHH6HHOMV KOHTypy. 

30 

Cnoco6 peaxH HeMeTajuiHMecxHx MaTepnanoB saxjnoqaeTca b aieayiomeM. 
np H Harpese noBepxHOCTH MaTepnana jiasepHbm Hany leHHeM HHtppaxpacHoro 
ManasoHa, HanpHMep, M3JtyqeHHe M COj- jiaaepa c annuo* sonnu 10,6 mkm, ana 
xoToporo areiuio, xuapu, xepaMHxa h paa apyrax xpynxnx HeMeTa/WHiecKHx 
35 MaTepnajioBbi asjiaioTca HenpoapawuMH, b noBepxHocrobix cnoax b 30 He 
o6jiyneHHa BosHHxaioT HanpaaceHHa OKaraa. Iloane JioxajibHoro oxjiaacaeHHa 
VMacTKa ooXvueHHa TepMOHanpa)KeHHa mchhiot 3Hax Ha npoTHBono^o^HhiH, to 
ecTTb Ha rpaHHue "HarpeB-oxJiaacaeHHe" BOSHHxaioT Hanpaxemia pacraxeHHa, 
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Koropwe n P M onpefleflerawx yaiosnax npHBOflsrr k o6pa30BaHHK> b MaTepaaJie 
paaaeyiHiomeH TpenuiHbi. K ochobhmm napaMeTpa M , bjihshoiuhm H a 
TexHcwioraqecKHe pexHMbi peaKM, OTHOcarca b nepByio oiepeab napaMerpbi 
JiaaepHoro nyroa Ha noBepxHoc™ MaTepnara. HanpHMep, n phmchchh e jiaaepHoro 
5 nymca 3/uiHimftiecKOH cpopMM, BHTaHyroro bxkvh, jihhhh pesxH, npHBOfljrr k 
yBejiHieHHK) ckopocth pe3KH h rjry6HHhi o6pa3VK>iueftca Tpenonui. 

OflHaxo Hcnojn>30BaHHe nyqKa /ia3epHoro H3Jiy*ieHHH c rayccosbiM 
pacnpeaeaeHHeM iuiothocth moiuhocth zuia peaama TepMopacxajiHBaHHa hmcct 
cymecTBeHHhre Tpy fl H0CTH h orparorqemia. B nepsyio onepeab aro CBaaaHO c tcm, 
10 vro Taxoii ir/uox BH3HBaeT oiem, hhtchchbhwh H arpeB MaTepnajia b 
ueirrpajibHOH qacTH yqacnca oojiyweHHa c pesKHM cnaaoM TeMneparypbi k 
nepHipepHH. TaKHe voiobhs HarpeBa He amiaioTca oiTniMajibHbiMH, Tax xax 
aaqacTyro npHsoaaT k neperpesy MaTepnajia Baonb jihhhhh pesa, xoraa 
reMnepaTvpa HarpeBa npeBbiiuaeT reMneparypy pasMameHHa MarepHJUia, uto 

15 npHBOflHT K pe3KOMV VXVflUieHHK) KawecTBa pe3KH. 

ConiacHo npeanaraeMOMV H3o6peTeHHK). Heo6xoaHMo HarpeB jihhhh pesa 
ocymecTBJiaTb nyaxoM, HMeioiUHM na noBepxHocrH MaTepHana b noneperaoM 
ceqeHHH, npoxoflameM nepea ueirrp nynxa, pacnpeae^eHHe iuiothocth moiuhocth 
HSJiyneinia, y6bi B aioiueH ot nepnipepHH k ueinpy nyqxa. Ha tfmr. 1 noxasano 
20 pacnpeaejieHne TeMnepaTypbi npn Harpeae MaTepnaaa .naaepHbiM hvmkom 1, 
HMeiomHM <po P My aJWHnTHMecKoro xoribua, pacnpeue-ieHHe iuiothocth moiuhocth 
y KOToporo b nonepenHOM ceaeHHH, npoxoaanieM aepea ueHTp O ny*ixa 1, 
y6biBaeT x ueHTpy. K MOMem- noOToro npoxoayteHHa nyqxa 1 Kpnuaa 
pacnpenejieHHfl TeMnepaTypw HMeer onTHMawbHyio <po P My. MaxcHMVM HarpeBa 
25 npHxoflHTca Ha ,ihhhk> pesa, o OT axo h secb yiacroK od>iyqeHHa flocraTonHo 
pa b h om epH o nporpeT. npH nocjieayioiiieM oxjiajxneroiH yqacrxa o6*yqeHHa 
HanpsmteHHa pacTaxceHHa b a3hhom aryqae oyayr HMeTb 6oyibinHe 3HaqeHHa, a 
B03M03KHOCTb neperpeBa MaTepHajia no jihhhh pesa npaxraqecxn HCxjiwqaeTca 

Cnenyer oTMCTHTb, qro no^iosKHTejibHwif pe3_wibTaT jiocTHraeTca He 
30 TOJibxo npH ncno-ib30B3HHH jia3epHoro nyqxa xo.ibueBoro ceqemia, xoma 
iuioTHocTb mouihoctii y 6biBaeT ot nepnipepHH k ueHTpy, ho h h P h HcnojibaoBaHHH 
nyqxa c npaxTHnecKii paBHOMepHHM pacnepeaejieHMeM no ceqeHHio iuiothocth 

MOIUHOCTH H3^V<ieHHa. H aa«e C HeBblCOKHM pOCTOM HJIOTHOCTH MOIUHOCTH k 

ueHTpy. 

35 AHajioraqHwii nojioxHTenbHWH 3<lxpeKT Moacer 6biTb flocTHrHVT npn 

Hcnojib30B3HHH flBvx nepexpbiBaromHxca rayccoBbix nynxoB, cMeuieHHbix b 
nonepemioM Hanpas.ieHHH flpyr OTHOCHTejibHO flpyra. 

OnHcaHHbifi Bume npneM onTHMH3auHH ycnoBnii Harpesa MaTepnaJia 3a 



WO 96/20062 ^ 

PCT/RU94/00276 

9 

ctct npHMeHeHMfl ziaaepHoro nymca c aajwHHbiM pacnpefle*eHHe M iuiothocth 
MomHocra aaer OOTHaxoBo bucoxhh peayjibrar k3k n P H npsMojiHHCHHOH peaxe 
no KpHBOJiHHeifHOMy KOHiypy , T3K H n P H pesxe no kphbo^hhchhomv xomypy, a 
Taxace xax npn peaxe jmcroBbix MarepHanoB, Tax m n P H peaxe HsaejiHii, 
5 HMeiomnx 4>opMy Taa BpameHHu, HanpMMep, Tpy6oK. 

OflHaxo npH pe3xe no xphbojimhchhomv xomypy B03HHxai0T 
flonojiHHrejibHbie xpyflHocTH, xoropbie ne Bcrpe^aioTCJ! npH npiiMOJiHHCMHOH 

pe3XC PaCCMOTpHM OCHOBHbie H3 HHX. 

H3BecTHO, vro npHMCHeRHe ^laaepHoro ajuram-Hqecxoro nynxa, 
10 Bbmmyroro Bflojib jihhhhh pesa, ofiecnewBaeT noBwuieHHe npoH3BOflHTejibHocni 
h toihocth peaxH. npn peaxe no xphbojihhchhomv xomypy npH6erajiH x 
opHeHxauHH sjiJinnrHqecxoro nymca no xacare^bHOH b jik>6oh Touxe 
xpHBOJiHHeHHoro xoinypa. Ojraaxo aro npHBOflnr x pa-urn hhwm voiobham Harpena 
Ha np«Mo.>iHHeHHbix h xpHBOjiHHeHHbix y^acTxax Komypa peaxn. H net* 6ojiee 
15 BbiTflHVT nyMox Bflojib jihhhh pesa, TeM , c owoii cropoHbi. Bbiuie o6ecneHHBaercj! 
cxopocTb pesxH, ho oaHOBpeMeHO, c flpyroft cropoHbi, Tp.wmee peajiHsyeM cnoco6 
pe3XH no xpHBojiHHeiiHOMy xomypy h xysce xaqecTso pe3xn. 

ConnacHo H3o6peTeHHK>, nenecoo6pa3Ho HarpeB ocyinecnyurrb nyixoM { 
HMeiomHM Ha noBepxHOcra MarepHaaa <pop M y, no cymecrBv cosnaaatowyio c 
20 xohtvpom pe3XH. Ha tpnr.2 noxa3aHa cxeina -raKoii pe3XH. 

3nech na npsiMOJiHHeHHOM yqacrxe Hcnojib3yercfl ny^ox 1 , hmckjuxmh 
4>opmv ajuinnca, BbrrflHyroro B/iojib jihhhh pesa, h xjiaaareHT 2. Ha 
xpHBOJiHHeHHbix ywacrxax nynox HMeer cJ>opMy 3 h 4, cooTBercrBeHHo 
coBnaaawmyK) c xomypoM pe3xn. 

25 Ha (par.3 noxaMH npHMep pe3XH no kphbojimhchhomv xomypy, 

HMeiOmeMy ^jopMv oxpyacHocTH paflHyca R 4 h R,. 

Oie B a (BapHam- 1) noxasaHa cxekia pesxn TpajwinHOHHbiM cnoco6oM, 
xoraa aJumimraecxHe nymcH 5 h 6 opHeHTHpoaaHbi no xacaTe/ibHofi. 

Coivmcho H3o6peTeHHK) (II), uejiecoo6pa3Ho npH peaxe no 
30 xpHBOJiHHeHHOMy xomypy , HMeiomeMy tpopMv oxpy>KHOCTH, HarpeB 
ocymecTwiflTb nynxoM 7 h 8, HMeiomHM «a noBepxnoc™ warepHajia 
cepnoBiwHyio <po P M. c paAHycoM xphbhhm h ^ no cymecTB.v coBnaaaioinHM c 

paflHVCOM COOTBeTCTBVlOmeH OXpVJKHOCTH. 

n P HMeHeHMe nyMxa cepnoBwrnoii (JjopMbi o6ecne<iHBaeT oieayiomHe 
35 npeHMymecTBa: 

- noBwuieHHe xaiecTBa peaxH sa CMer o6ecneHeHHsi np H HarpeBe 
CHMMeTpiiH TeMnepaTypHbix nojieii; 

- noBwuieHHe toihocth peaxn sa cner yMeHbmemia nmpHHu sohw 
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- noBbiuieHHe toihocth 3aMbixaHHH TpeuiHHhi; 

- noBHmeHHe toihocth h HaflexHocni nponecca peaxH. 

n pH pesxe no aaMXHyroMy Komypy uejiecoodpasHo Harpea ocymecrBJiarb 
5 ny,KOM, HMeioimiM Ha noBcpxHocni Maxepiiajia no cynzecrey *op M y 3aMKHyroro " 
Komypa^ HanpnMep, npn peaxe no OK P y X „oc™ Majioro W aMerpa ' 
ne*ecoo6pa3HO ^aaepnoe H^enne cpopMnpoaan, na noaepxHoc™ Marepna^a b 
ny^ox xo^ueBOH <po P Mbi, np H aroM wawerp xo/ibneaoro nynxa mojixch no * 
cymecTBy, coBna^ar*, c aHawerpoM oxpyacHocn*. B 3tom orviae peaxn 
10 aocraTOMHo coBepimrrb nepeMemenHe xjiaaareHra no kojibucbomv xo„tv P v „p„ 
HenoflBHXHOM MaTepnajie h jia3epHOM nyixe. 

Xora „y«m,„H pe 3 yjibTaT Moacer 6bm, „o„yMeH npn oaHoapeMeHHOM , 
Bpamar^HOM nepeMemeHHH xax ^aepHoro nyvxa, rax « xwanaia. rax xax 
axo o6ecne*,HBaer onxHMajibHMe yuom naipeea h ox^aacaeHHs, MarepHajia 

TaKyio cxeMy peaxH mo *ho Hcno„b30BaTb „e to^ko n P H peaxe no 
ox P y*HocTH Ma^oro nuwpa, ho h np„ BU pe3xe np^oy^x aaroroBox wi» 
saroroBox c He6ojn>iHHMH paaHycaMH saxpyrvieHH*: K taxofi peaxe 
nwecooepaaHo n P H6era T b np„ msccobom npoH3BoacTBe ^mmumopawi aera^eS c 
acecrxHMH xpe6oBaHH,MH x xaMecray o6pa6orxH ropnoa h TOTO octh 
20 reoMeTpHwecKHx pa3MepoB. 

B p flfle oiy^aea Heo6xo M Mo aonamrobHo «a noBepxHocTH MarepHajia 
Ha „hhhh peaa hmocto Haape 3 npeHMyuxecraeHHo nepea nww oxjiaacaem™ 
y^acTKa oojiyqeHHsi MaTepnajia. 

25 n P He M HaHeceHHfl naapeaa a rexHHxe «e aR^ercs, hobmm, a Macro 

Hcno^ayeTca „ P „ ™6oh TepMnnecxoH pe 3 xe xax .kmctobux Marepna^oa, rax h 

w6^0 flH axo b HameM cnoco6e peaxM b coBoxynHocTH c Bbimenepe.iHoieHHb.MH 
rexHH^ecxHMH npHewaMH HaHeceHHe Haapesa aaer coeepuieHHo HOBbiii 3<p<pexT, a 
HMenHo: noaaojiaex no^arb o^em, aucoxyx, To W ocrb peaxH h xa,ecrBo 
30 xpomox, «e TpySyiowee HHxaxoft aonojiHirre/ibHOH o6pa6oTXH. Kpowe roro 
HaneceHHe Haapeaa noaBoaaer nosbicHTb Haae^Hocrb h noBTopaeMocn, nponecca 

pe3XH no XpHBOJlHHeHHOMV XOHTVpV. 

Cjieayer yxaaarb enie H a oaay oco6eHHOcrb Hamero npHeMa HaWeceHHS 
Haapeaa, OT^HMawmyK) ero or H3BectHb,x panee aHa^om^x TexHH^ecxHx 
35 npHeMOB. 

- 

HanpnMep, a cnOco6e-npoTOTHne HaHeceHHe naapesa ocvmecrBJiaeTca 
nepes na^OM Harpesa jihhhh peaa jiaaepHbiM nymcoM. Owaxo n P n peaxe 
xaapneaoro cremia nooieayiomHH Harpee npoHaaeji 6bi oracHr, to ecrb cHsmie 
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Hanp a xeHHH y aaaaoro xoaaearpaTopa aanpsxeaHH. H Taxoii aa*pea He Moxer 
aryacarb aa-.aj.oM aapoxcaeaa* paaae^omeii Tpemaabi. HoaxoMv B pane 
c„y.aeB,B tom ,Hce npa peaxe xaapaeaoro ere™, aaapea oieflycr HaHocim> 
Henocpe^cxBeHHo nepe* aa^oM ox^eaas, y„acrxa oe^eaaa Marepaa^a bo 
5 speMs Harpesa hjih cpaay xe nocne ero aaBepmeaa*. 

B 3tom oiyqae r^aaa h nmpHHa aaaocHMoro Haapeaa Moacer 
aaawr^ao Meabnie, aeooxoaaMbie b np WmH x c*y,* flx Tpa*aaaoaaoro 
Hcnojibaoaaaa* aaapeaa. A nocxo,n,xy paawep* aaapeaa vMeabmaioTca, to aro 
ooecneTOsaeT nosmneaHe xanecTBa peaxn. 
10 Eo„ee T oro, ycraaoMeao, hto b psra crtyvaea aaaeceaaa aaapeaa xax 

■raxoBoro ae Tpe6yeTc fl bobcc flocraTo,ao noce aarpeaa *aaa« peaa W 
aapo^eaa* TpeutHBbi nepea «a wom oceans, vnacrxa oo^eaaa 

Z7J^L nP ™°™ Tb " HCMy entHb,e ' HanpHMep ' — »H-cxae 

15 PaccMOTpaM xoHxpeTH«H npHMep peaaaaaaHH cnoco6a. 

IlpaMep. 

npoaaaeaeaa peaxa jihctoboto crex^a to^hhoh 1,1 mm aa aaroToaxa 

Zu^Z7r HeC T m C H3Py3KHbIM WaMeiP ° M 130 MM ■« BayrpeaaHM 
20 ZZ , T H ~ MH CO -- C ™-aoa MoxaaocrMo 

flono.aare.Ba^ aarpea crex.a ae npaMea^ca. B 
onra^xoa cpoxycapya,^ CHCTCMe acno.baoBa.acb xoa^eexo- 
«K,H« fl pa,ecxa fl onTaxa, ^pMapyKana, cepnoBa WWe ny.xa ^aaoa 32 mm no 
nepawerpy aapyacaoa oxpyaeaocTH aaix>TOBxa aacxa a 15 mm no Bavrpeaaa 

25 £L7 OCTli : T ° qe,IHbI " M * Pe3 ° C -— — c „OMo^ a^aaaoa^azvn, 
25 X^areHT (Boaayiaao-Boaaaaa CMecb) noaaBa.ca b aoay peaxa <,epea epopevaxv 
, ™«ae M aoaayxa 2 a TM , pacxo, bo*. cocTaa™ 2 m,/mh, Cxopocrb peaxa 
cocraa^a no 6o^moa oxpyxaocra 150 mm/c, no Bavrpeaaeii - 47 mm/c 
ToTOocTb peaxa cocraBajia - 5 mxm. ' p * tunic 

Boz.ee no a po6ao npawepb, peaziaaauaa peaKH Syavr onacaab, npa 
30 pacxpbrraa pa6oTw ycTpoacTBa. 

PaccMOTpaM BapaaaTbi ycTpoacTBa, peajiB3yiomero npezuiaraeMbia cnocofi 
pc3KH HeMeTajuiHqeeKHx MaTepHanoB. 

™™, VCTp0 * Cn0 HeMerajuiHiecKMx Marep^oB. „anpH»e P . 

35 ZZ 7 rr"' C< " KP>K,n ' HCT °'""" t TC,UOBOro ■ Ha„ P „„ep, 

35 «3.p 9 <<j>IIr . 4) , Ha oc „ KOTOporo tfcraH0MeBa onrHve J' a 

♦OKycBpy.0™,, cHc^Ma 10, coc^nua, M3 noaopoxHon, a^a „ . 
^KVCHpyKBaero ofc e KT„aa ,2, *op„Hpv roo ,e ro jia3epHMfi ny,oK .3 „a 
noaepxHoc™ „are P H^a 14 . 3o„e 15 pea™. B „e„ocpe fl CTBeH„o„ S^Haoc™ or 

I 
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3ohh peaKH 15 pacncwioxeH M exaHH3M 16 hommh xjianareHxa. BbintvmeHHbm b 
Biwe <popcyHXH 17 h BoaaHoro h Boaayiimoro xnanaHOB 18 h 19, 
o6ecne TO BaiomHx noaaiy Bo 3fl yinHo-Bo;wHOH CMecii, snjiaiomeHCH s^kthbhmm 
xjiaaareirroM, b 3 o H y 15 peaxH. MexaHH3M 16 noaaMH xJianareHxa CHa6sceH 
5 HanpaRnmomHMH c MHxpoMexpH*iecxHMH bhhtsmh < H a nepxexax He noxasaHbi), 
o6ecneTOBaK>mnMH bosmoxhocti, era npemwHOHHoro nepeMeineHHa no 
KoopAHHaraM X, Y. 

Pswom c 30hoh 15 pesKH paaMemeH MexaHH 3M 20 HaHeceHHs Haapesa, 
BbmojiHeHKwfi B BHfle ajiMasHon hivim npyroro pexymero HHcrpvMeirra. 

10 ilaHHMH MexaHH3M 20 ycnmoiuieH c bosmoxhocxwo nepeMemeHHfl b 
BepTHKanbHOH iuiockocth ao xonraxxa c MaTepHanoM 14 b aaaaHHoii rowce c 
3a fl aHHbi M peryjiHpyeMMM ycHJiHeM M b xeneHHe aaaaHHoro npoMexyxxa speMeHM. 
npH BoafleHCTBHH ajiMasHoii htjiw Ha HenojaBHXHbiM MaxepHan 14 o6pa3yexcH 
TOieiHbrii aetpexx saaaHHOH ivry6HHbi, a npn BoaaeiicxBHH a* M a 3 HOH hitih H a 

15 nepeMeiHaromHHCfl MaxepHaji 14, Ha noBepxHocxw MaxepHa™ 14 odpaayexc* 
Haape3 3aaaHHofi jl/mhw h my6HHbi. 

Una yflepjKaHHJi Maxepnana b npouecce pesicii ycxpoiicxBo coaepacHx 
cpeflCTBO 21 (pwKcauMM paapesaeMoro MaxepHana, Koxopoe Moacex 6bixb 
BbincwiHeHO b Bwe miacxHH-(pHxcaxopoB. B aaHHow oiyqae n*acxHHbi-<pHKcaxopbi 
20 BbindJiHeHbi c 6oxoBbiMH aepxanbHWMH rpaHsiMH noa viviom 45 rpaflvcos h 
noMHMo {Jjvhkuhh <J>HKca H HH MaxepHana cnoco6CTByK>x sapoacaeHHKJ xpeinHHbi Ha 
xpaio ixnacxHHbi. 

Oanaxo Han6o/iee yflo6HbiM cpeacxBoM tpmccaumi HBJisiexcsi BaxvvMHasi 
tpHKcanjHfl. 

25 B xauecxBe cpeacxBa oxHocHxejibHoro nepe M emeHna Maxepnaiia 14 h 

OCHOBHblX 0VHXUHOHaJlbHbIX V3/IOB, KOXOpblMM 5UVIflK>XCfl OHTHMeCXasi 

<poxycHpyiomas ciicxeMa 10, MexaHH 3M 16 noaanH xnaaareHxa h MexamuM 20 
HaHeceHHfl Haapesa, Moryx oWb ncnojibsoBaHbi paaronHbie BapHaHTW 
KoopaHHaTHbix h noBoporaux cxohob an* nepeMeweHna Maxeprajia 14 hjih 

30 onTH^ecKHe TpaHcnopxHwe cpeacxBa nn* nepeMemeHHfl .nasepHoro nynxa h 
xnaaareHxa oxHocnxe;ibHo HenoABHxcHoro MaxepHana. 

B iiaHHOM KOHKpeTHOM ycTpoHCTBe b KaqecTae cpeacTBa 22 nepeMemeHHfl 
MaTepna/ia 14 Kcn<vib30BaHa CHCTeMa noBopoTHoro m KoopziHHaTHoro ctojiob 23 h 
24 v KOTopwe o6ecneMHBaioT nepeMemeHMe MaTepwaJia 14 no -nio6oMy 3aiiaHHOMy 

35 KOHTypy. 

ynpaarceHne cpeacTBOM 21 (JwiccaiiHM, cpeacrBOM 22 OTHocHTe-nbHoro 
nepeMemeHHfl MaTepHana 14, MexaHH3MOM 16 noxaw xjiaaareHTa (nocpexiCTBOM 
ynpaBJieHHfl bowhwm h B03flyiiiHbiM icnanaHaMH 18 h 19)/ MexaHH3MOM 20 
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HaHeceHH* Haapeaa, omwecxofi xpoxycHpyiomeii chctcmoh 10. jiaaepoi* 9 
ocymecT^aerca c noMomwo CHcxeMbi 25 ynpasjieHHs. CHcrewa 25 ynpamieHH* 
ocymecraaaer ynpunK h cmu Meayry aceMH (pyHKUHOHa^HWMH opranaMH h 

HCIIOJIHHTC/IbH&IMH MexaHH3M3MH VCTpOHCIBa B 33BHCHMOCTH or 33JiaHHOH 

5 nporpaMMu. 

^ a n Peo6pa30BaHM5i nyrnca jiaaepHoro H3*y«ieHH* c ravccoBWM 
pacnpe^eHHeM imothocth moiuhocth b nynox. HMeKHHHH H a noBepxHocxH 
Maxepiuuia b nonepe<raoM ccnennn, npoxoaameM nepea nemp ny«ixa 
pacnpeaweHHe iwothocth moiuhocth, y 6 U BaiomeH or nep H (pepHH x ueinpy 
10 ny^a, oimrfecu* (poxycHpyioinaB CHcxewa 10 coaepacnx oitthicckhh sjicmcht, 
HanpHMep, aKCHKOH 26. 

3xox ace onxHuecicHH aneMeHx Moacex 6bix b wcnojibsoBaH xaxace ana 
; <po P MH P OBaHH a „ywa, HMeioniero cpopwy xo/ibua/ coBnaBaxnnero c KomypoM 

PC3KH np OKp VJKHOCTH . 

15 Oienyer oxMexHxb, mtq an* nojiyneHna jiaaepHoro nvvxa c aaaaHHbiM 

pacnpezicieHHeM iwothocth mouihocth h c W bho4 cpopMofi «a nosepxHocxn 
MarepH^a cyiuecxByex 6o^biuoe xojnmecxBo kohctpvkthbhwx peiueHHfi 
Hcno^yiomHx „e xo/xbxo npoapMmie orn-HMecKHe sjieMCRTu, ho h 
OTpaacaiomyio Mexajuio-oixrHxy, a xaxace hx kom6hhbiih h . 
20 B vacTHOCTH, m peajmsauHH cnoco6a peaxn no cxewe, noKaaanHofi Ha 

*nr. 2, mo*cho HcnojibaoBaxb HenoaBHacnoe noBopoxHoe aepxajio, xonHpviomee 
Komyp pesxK, Koxopoe 6yaex npeogpaaoBbiaxb jurnxowbiH nynox 

C(pO P MH P 0BaHHbIH UHJIHHApH*ieCKOH OnXHKOH, B HVMOK KpHBOJIHHeHHOH CpopMb/ 

no cymecxBy coBna fl aK,me M c xonxypoM pe3KM. 3xox ace peav^xax Moacex 6bixb 
25 fl ocTHmyT npHMeneHHeM noaBHXHoro rM6xoro aepxa^bHoro a^Meirxa 
nepeMenxaioiiierocfl no xomipv h noBxopsnomero cpopwy xoHxypa peaxH. 

B p flfle c^ynaeB wi5i npeflBapHxe/ibHoro Harpesa MarepH^a 14 vcrpoHCTBO 
coflepxHx cpeacxBo una HarpeBa Maxep H a,ia, BwnojiHeHHoe b anae nnocxoro 
HarpeBaxejia 27, pa3MeweHHoro Ha noBopoxHOM cxane 23. 
30 B xanecxBe cpeacxsa nn* npeABapirrejibHoro HarpeBa Maxepaajia moxct 

6brrb xax*e HcnojibsosaH jinGoA H3BecrH U „ hctomhhx xemiOBoro H^vveHHn, 
HanpHMep. jiasep. HHcppaxpacHas jiaMna hjih raaoBaa ropejixa. 

nopwox pa6oxbi ycxpoHCTBa via peaxn HeMexa^,H<iecxHx MaxepHajioB 
noHCHHM hb npHMepe H3roxoK,eHH5, aexa^ c 3a M xHyxb,M xphbo^ihhchhwm 
35 xohxvpom 28 «p H r.5). BxjifOMeHHeM M exaHH3 M a 20 h3hochxch Ha^pea b xoMxe C 
xoHxypa 28 «pHr.5.). OiiH OBpe mch ho ocymecxwisiexcB 3 anycx noBopoxnoro cro^a 
23 (0HF.4) b nanpa^eHHH npoxHB wacoBofl cxpe^xn c jihhchhoh cxopocrtio 
V-w R, r fl e w - vr^oaaM cxopocxb, R - pa^Hvc xonxypa, a ncpcz npoMeacvrox 
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speMCHH i-3»R/2 v, BKJiio«iaeTCJi jiaaep 9. JIasepHwfi nynoic 13 HaiHHaer nporpeB 
noaepxHocTH MaTepmua 14, Hamma* c MOMem-a, xonia naapes 29 HaxoflHTcs b 
tovkc D h coBnaaaeT no cymecray c cepewHOH nyuxa 30. 3aTe M nepts 
npoMeacyroK BpeMemi ,_\- (b/2+I)/v orxpbisaiOTCJi xjianaHbi 18 h 19, a b Mecro c 
5 HaHeceHHMM HaapesoM 29 noflaexcfl BoaflymHo-BojWHaa cMecb (xjiaaareHT 2) , b 
pesy^bTare nero aa c«ieT pe 3 Koro oxnaxaeHHs rojibxo uro nporperoro ytiacTxa 
MaTepna^a 14 npoHcxojrat o6pa 3 OBaHHe pasflejisnomeii Tpennraw, xoropas no 
Mepe BpameHHa MaTepnaaa 14 pacnpocTpaHaeTcsi no xoirrypy 28. B Tewrae 

BpeMCHH 

10 2jyR + b/2 



ocyinecnuiaeTcs BoaaeHCTBHe Ha Marepnaa 14 JiaaepHoro ny<jxa 30 h noaa^a 
xjiaaareHra 2 b sohv pesxH. no HCTeieHHH BpeMeHH tjnpoHSBOflHTCsi BbnoiKmeHHe 
15 ziaaepa 9. saxpbiBaiOTc* luianaHbi 18 h 19 h OTiulioHaeTcs npnaoa noBopomoro 
crojia 23. 

Oco6eHHO cTporo Heo6xo«HMO co&nioflaTb nocjieaoBaTejibHocTb h 
HaMaabHbiii momcht BKJiJOMeHHsi ochobhhx 4>yHKUHOHaabHbix yanoB np H pesxe no 
aaMXHyroMy xpHBOJiHHeiiHOMy Konrypy. Tax, Harpes Marepnajia 14 Heo6xo OT Mo 
20 na^HHaxb b tot momcht speMCHH, xoraa Haapea 29, no cymecTBv, coBnaaaer c 
oirnmeexoH ocbio cpoxycnpyiomero oobexraBa 1 2, to ecrb HaxoOTrcsi nocepe OT He 
^aaepHoro ny^xa 30. H eme 6o*ee saacHo Ha^iano noaaiH x^aflareara 2 
ocymecTBJHrrb HenocpeacTaeHHo b Mecro c HaHeceHHWM HaapeaoM 29, to ecu c 
aaaepxxoH no BpeMCHH no othoiuchhio k Hanany Harpesa JiaaepnwM hvixom 30 

25 Ha BejIHMHHV 

b/2 + 1 



V 



Earn noaawy xjiaaareHTa 2 Ha^aTb noaxe aroro MOMenra, to o6pa30BaHH$r 
30 TpemHHbi He npoH30HfleT, eoiH paHbuie, to npoHsoHaeT pa3BHTHe Tpenumbi b 
npoTMBonojioacHvio CTopony, <rro OTpHuaTejibHo cxaxeTcsi npn aaMbixaHHH 
TpemHHbi no 3aMKHVTOMy xomrypy 28. 

IlpH npaMOJiHHeHHOH pe3xe yxa3aHHbie orpaHHMeHMH MeHee xphthihu h 
pxa3biBaK)T MeHbmee annaHHe Ha -roiHocTb h xaqecreo pe3KH. 
35 KpoMe Toro, oneHb saxHo, «rro6bi OTxnioqeHHe xaaaareHTa 2 noaie 

3aBepmeHHfl TexHOJionmecxoro unxna npoH3Boawjiocb He OflHOBpeMeHHO c 
BMKjnoieHHeM .nasepa 9, a no xpaHHeii Mepe c Toii xe BpeMeHHoii saaepxKoii. c 
xoTopofi npoHcxojiH.no ero BbncmoMeHHe. B npoTHBHOM cnynae 3aMbixaHHs 
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ipeiHHHu no BceMy KOHTypy He npoHaoiifleT. 

BaxHbiM yoioBHeM np H npsiMoyiHHeHHOH pea.ce h np M pe 3 Ke no 
KpHBo/iHHeHHOMy Komypy flMaeTCa cxporaa opHeHxauH* no^cHHH ™Hxa 
2 no jihhhh pesKH. toe HeaHa^xe^Hoe OT^oneHHe no.oaceHH* x^areHxa 2 
CHH~ T r OHiyPa 30 ~" K — y ^— —a peSKH M 

CHHXCCHHK) TO^HOCTH pC3KH. 

Ma , reDiiajioa ,C ^i" Hl ' e D ' ,eMM ^' nieCTBa 3aaaaaeMoro cnoco6a pe3KH HeMeraajiHiecxH x 

<*ecne,HBa,oTca aceH coaoxynHocnao OTaHTOreaaHux apB3KaKoa raK u, 
10 Hc™,e ™6oro „3 hhx ae o6ecne,BBa=r ™e»„, aeJIa 

„„ mfi „ Pe3KB C noMomMO npejurojKeHHoro ycrpoitcraa npomea 

onpo6a a „ w „ peM „3o M „ Ma BupMKH npeIIH 3 HOHHUX „ 3 ^ 

, "apua, c»Ta™a. p™, .MOBOxpHcTajiAaBiecKHx M arep„aao. „ ZZL 
HcocnopHMoe np=» w „ epejI w „„h„h„ h „„ M „oaa M „ M LZe™» 
15 BucoxoTOTHbix aerajieS h Base™*. MroroaaeHHa 

CHH*eaHeM M T eBHe ° nHcaHHOro cnoco& P«- h ycTpofera* ttap!wy CO 

noZ Z, " ,J "" P ° M,,,ra " -P»« « o6 ecne,,«a CT 

_ noBHrneHayK, M exa«K,ecKyo npo-Bocr* a axcnayaxauHOHHvK. BaAeacBOcr,. 
20 fiaaroaapa 6a3a«t«KTHoc™ xpoMXB nocae ^aaapaoa peax«. "Woraoen, 

npoMumaeHHaa npiiMeHHMocTb 
™™ , HaCT0IU,,ee H3o6peTeHHe Moater 61™ HcnoabaoaaHO b 
aBTOMoSaaecTpoeilBB «a» Ba^aaeBB, craoa „ 3=pxaa, a aacxloHBOB 

' ZZnT" 1 ™ maa ™'">°° » 6ao„oa, „a ramH »x H 

ZTJ ^T"™" " ' BCOBOH D ' >OM ' a —««™ «« Han^aaaHHa 

X CreK °^ * ""^""""o* npoM-amaeHBoc™ „ pH mm*- Haa«H« 

30 laZ yK,,,,0HHOM 0n ™ KH ' B ««-«- ■ 1—W » CTpoBMaTepBaaoa Z, 

ZZ, t*T " nP ° H3 ™- ■« HcnoaaayK,™ npauaaHoB.uae 

H*Ka«a „ 3 HeMerajiaaHaecKHx MaTepHaaoa. flaHHOe H3o6pana.Be Moater 6am, 
ycnenmo Hcnbjib30BaH0 ana DeaicH hp t«»^« „ 

De 3KH mvfinv K ° J,HCTOBMX MarepnajioB, ho h zw« 

pe3KH TPVOOK H flpyrHX H3 fl enHH, HMeiOniHX (popMV BpameHH^. 
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OOPMYJIA H30EPETEHH5I 

1. Cnoco6 pc3KH HeMeTajuiimecKHX MaTepnanoB, BKJiioqaiomHH HarpeB 
jihhhh pe3a hctotohkom TeiuioBoro H3Jiy^eHM f HanpHMep, Jia3epHWM ny^KOM, 

5 /ioxajibHoe oxjiaacaemie yqacnca o6*y*ieHHsi c noMomwo xaajxareirra npn 
oTHOcirrejibHOM nepeMemeraH y^acnca o6;iy*ieHHsi h, no kpaHHeft Mepe, 
xnaaareHTa, OTJiH^aionmHCfl tcm, *rro HarpeB ocymecrBJisiiOT nyrooM, mmcioiuhm 
Ha noBepxHocTH MaTepnana b noneperaoM ce^eHHH, npoxojzameM nepe3 ueirrp 
mnnca, pacnpeflejieroie iuiothocth mohxhocth H3JiyqeHH«, y6breaiomeH ot 
10 nepH()>epHH k ueirrpy nyxnea. 

2. Cnoco6 no n.l., OTJiH^aionwiicsi tcm, mto cfropMa nyqxa Ha 
noBcpxH octh MaTepHajia no cyuiecrBv coBnaaaeT c kohtvpom pe3KH 

3. Cnoco6 no rai.1,2, oiviMMa k> juhmc si Tew, *rro npw pe3xe no 
KpHBO-aHHeifHOMy KOHTypy, HMeiomeMy *opMy OKpy^KHOCTH , HarpeB 

15 ocymecnuisnoT nymoM, hmckdiuhm Ha noBepxHocrw MaTepHana cepnoBHflHyio 
gwpMy c pa^HycoM kphbh3hm, no cymecTBy cosnaaaiomHM c pawycoM 

OKpjOKHOCTH. 

4. Cnoco6 no nn.1,2, oxra^aioiUHHCii TeM, hto npn pe3Ke no 3aMKHyroMy 
KOHTypy Harpes ocymecnuraioT ny^ncoM, hmcioiuhm H a noBepxHocTH MaTepHana, 

20 no cymecTBy <J>opMy 3aMKHVToro Komypa. 

5. Cnoco6 no nn. 1,2,3,4, OT;mqaK>mHHcsr tcm, mto aonojiHHTejibHO Ha 
noBepxHocTH MaTepHajia na jihhhh pe3a HaHocsiT Ha;ipe3 npeHMymeereeHHO nepea 
na^anoM oxra^eHHsr yiacnca o67iy^eHHfl MaTepnana. 

6. ycTpOHCTBo juisi pe3KH HeMeTa/uiHHecKHx MaTepnajioB, coaepaeaweee 
25 hctohhhk Teonosoro HwyqeHHfl, HanpHMep, jia3ep (9), Ha oirn«ecKOH och 

KOToporo ycraHOB^eHa c B03MoxHocrbio nepeMemeHHS! Bflonb Hee onTH^iecicasi 
<J)OKycHpyiomaH cHcreMa (10), 4>opMHpyiomaH jia3epHwii njnroK (13) Ha 
noBepxHocTH MaTepHana (14), a b6jih3h y^acrKa o6jiyqeHHsi MaTepmuia Mexfly 
omwiecKOH cJ>OKycHpyK>meif cHCTeMOii (10) m MaTepHanoM (14) ycraHoiuieH c 

30 B03MO»HOCTbio npeMewemiJi 0TH0CHTe*bH0 yqacTKa oS^iyueHMn MaTepnana 
MexaH«3M (16) nofla*iH xnaaareHTa b 30Hy pe3KH, a TaKace coaepxcHT cpe^CTBo 
(21) cjMKcauHH pa3pe3aeMoro MaTepwana (14) h cpezicTBo (22) OTHOcirreJibHoro 
nepeMemeHH« MaTepnana, no KpaHHeii Mepe, OTHOCHTejibHo 
xjianareHTa,orjiHMaK)meroc5i tcm, *rro nocneflOBarejibHocTb h momcht BioiKreeHHa 

35 Jia3epa (9) c onraqecKOH <|>OKycHpyiomeH chctcmoh (10) m MexaHH3Ma (16) 
no^a^H x^aaareHra, a TaK*e Mecro h npoflojixHTenbHocrb B03jieHCTBH5i Jia3epHoro 
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oC^™"" (16> ^ — - *><™ (22) hx 

;~r H ;~: H t:: t m - v ynp ™ (25) * c 

HCM^epKO*, ^p^aTu) """" K ° HTyPa PC3KH 

5 ^ 7 - y^POHcreo no n.6, or^a^meec* ™ „r 0 onTHHecKaa 
4K>xycH P yK,x«a fl cncreMa (JO) coaepacHT onTHiecKH h 3JieMem ZZT 
axcHKOH (26),npeo6pa3yK,n wii ny . OK ^ ^chh, c ' Z2' 

b 1 ™ 1 b ^ ™* - 

MarepH^a (14) b nonepe^oM ceiemiH pacnpe^eHne iwothocth MomHoc™ 
lOygMaiomefioTnepHtpepHHKuempyny^Ka. Momnoc™, 

, 8 ' ycrpoficTBo no nn.6, 7, or^awmHecH reM.^o onrHneoca* 

♦oxycHpy^ cncreMa (10) co^nr onnmecKHif a^cMenx, cpopM^v^Tna 
nosepxHOCTH Ma^a (,4) , a3 ep„ u „ ny<IOK B ^,7^" 
coBnaaaiomvK) c KOHTypoM peaKH. W cymecxBy 

15 9. Yctpohctbo no nn.6, 7, 8, OTvmwaKwmeca rew wro OHO 

flono/iHHtejibHO coaepxcHT Me x flHH ,w m , ' OHO 

nocoeiiCTBOM ™™ (20) "aneceHHa "aapeaa, ynpaBjiaeMb.fi 

nocpeacTBOM CHcreMbi ynpaaneHHH (25) h vciaHOB^eHHufi ^ 

Dervjmnvpun^ VCTaHOB/ieHHIJH C B03M0XHOCTWO 

peiy^HpyeMoro no BpeMenn „ yciUIHIO B03 AeHCTBH« B 3a*aHHofi rom 
. noBepxHocra MaTepmwa (14) u ^bahhoh TO*nce 

20 c™, (m „ naTepHiwowr ^ 0nTH,,eCKOii 

10, YcTpoHCTBO no nn 6 7 * o 

. ,25, coea(1HeHa c MexaHH3MOM (W ^ 

*OKycHp.vK,n,e fi chc™* <10 , „ „«„„ «,« noM , H Za^T Z 
BiwioieHHe on™,*™* ^enp^^ chctcmu „0, nZasZT ' ™ 

naflpe3a (29), a apeMa bk/homchhsi Mexa H ni« 9 

HMeer aanen.^ , HH3Ma (16) noaaiH xjiajtarcma (2) 

HMeer s^epxKy ,<no OTHomenHK, k momchtv cboicvcHpvioineH chctgmu (10) 
onpcnejiaeMyio cooTHomeHHeM: chctcmw <10), 

b/2 + 1 



30 v 



35 



rae b - MHHa jiaaepnoro ny«.Ka na noBepxHocro Marepnajia; 
v - cKopocTb OTHocHTejibHoro nepewemeHHa Marepnajia h 
xjiaflareirra; 

I - paccroHHHe or jiasepBoro n„, Ka (30 , a „ MajrareHra (2) . 
MexaHHaTdTn" 00 " B,U,,0,,eHH " <"™>"*"a» .poKycHpvKuua, o,cre„a ao> „ 

"° "=Pe oa TOro TextfojiorrmecKoro uhk^, o„ PM eaac„o ro 
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cooTHomeHHeM : 

L + b/2 



v 

5 roe L - jviHHa KOHTypa pe3KH; 

t£- BpeMs OOToro TexHOJionwecKoro iiHmia. 

11. ycrpoHCTBo no nn. 6, 7, 8, 9, 10, oiyiHMaiomHecs! tcm, mto oho 
flono;iHHTejibHo CHa6xceHo cpeacTBOM jwa HarpeBa MaTepHajia (14). 
10 12 - ycTpoiicTBO no nn.ll, oT/iHMaiomHecsi tcm, mo b Kaqecree cpeflcraa 

;yisi HarpeBa MaTepaajia Hcno^b30BaH iuiockhh HarpeBaTeLib (27), na kotopom 
pa3MemeH pa3pe3aeMbiH MaTepaaji (14). 

13. YcTpoiicTBO no nn.ll, o-niHHaFomHeca tcm, hto b Ka decree cpeacrBa 
Wis Harpesa MaTepHana (14) HcnoJib3oBaH hctowhk reimoBoro h3jivwhh«, 
15 HanpHMep, jia3ep, HHC^paicpacHas jiaMna hjth ra30Ban ropejixa. 
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